system. Infection to the brain results in damage to the functioning of both the central and peripheral nervous systems, which results in communication disorders. Thus, the etiology of the communication disorders may be HIV infection; but the bases for the impairments are the secondary central nervous system (CNS)/ structural manifestations. 1 Numerous studies in the West have documented progressive decline in communication behaviors in infected individuals, attributable to brain damage from the very early stages of infection.
Introduction
Communication is the exchange of information. Language and speech form the basic components of communication in humans. Whereas language is the code for representing ideas, speech is the oral expression of this code. Language comprises knowledge of the sounds, word formations, and grammar. Speech encompasses voice (sound produced by the vocal folds), articulation (movement of oral mechanism to produce sounds), and fluency (smooth flow of speech). All these functions are possible only because of the complex neurophysiological mechanism modulated by the nervous system in humans. Thus, any disease or disorder affecting this system could result in impairments in communication.
AIDS is one such disease caused by the human immunodeficiency virus (HIV), which affects the nervous Communication is the very essence of life for humans. This is made possible by the highly complex neurophysiological mechanisms governing humans. Any disturbance to this system can result in impairments of communication. HIV infection is one such disease. In India, the management of such individuals is usually restricted to life sustenance. Little importance is given to their communication problems, which play a vital role in day-to-day functioning. It is with this background that this study was conducted. Eight HIVinfected individuals participated in the study. They were subjected to assessment procedures that included the following tests: Western Aphasia Battery, Frenchay Dysarthria Assessment, Standard Articulation test, Fluency test, and subjective assessment of vocal parameters by a speech language pathologist. The results of the study reveal that individuals with HIV-1 infection show a varied picture of affected parameters of voice, swallowing, and oral motor functioning Keywords: HIV infection; communication impairment; language disorders; speech disorders Although CNS involvement can occur at any stage of the infection, the majority of the clinical attention and research has focused on the late stages of the disease because most aggressive and severe neurological pathologies are associated with later stages. However, HIV can be accompanied by clinically significant neurological disorders from the initial stages of infection. 4 This throws light on the reality that infected individuals face communication difficulties throughout the different stages of the disease.
In the present scenario, treatment of infected individuals is restricted to life sustenance, with the communication problems receiving less attention. The ability to maintain effective communication as long as possible is crucial to individuals with progressive diseases. This is possible only with early detection and intervention by a communication therapist.
Need for the Study
The focus of the management of individuals with HIV is moving toward better life expectancy and life quality. This is possible only with a multidisciplinary approach toward treating the HIV-related manifestations. But the problems in communication are often ignored areas, especially in a country like India. There have been only a few efforts to document the effects of this disease on the individual's performance in communication domains. Such data can help in the following:
• providing evidence on the various impairments in communication in individuals with HIV and • evolving management strategies for maintaining communication in infected individuals.
This study was carried out with the aim of creating a database of the communication impairments in individuals affected with AIDS.
Methods

Participants
• Individuals with HIV-1 infection between 18 and 40 years of age were included in the study. There were 7 men and 1 woman. • All participants were undergoing antiretroviral therapy since the identification of the disease. • All participants included in the study were from the city of Mangalore, India, with Kannada language as their mother tongue.
Protocol
The participants were subjected to a battery of tests to profile their communication characteristics. The assessment procedures were as given below:
• Initially, a detailed history was collected, including each participant's medical and communication complaints. This is summarized in Table 1 . • Formal assessments done were as detailed below.
Western Aphasia Battery (WAB). This is a test to tap language functions in adults. It helps in the diagnosis of individuals with aphasia. It assesses spontaneous speech, auditory verbal comprehension, repetition, naming, and praxis.
Frenchay Dysarthria Assessment (FDA)
. This is a test used to determine the presence of dysarthria in an individual. The parameters assessed are the structure and function of the lips, tongue, jaw, and soft palate; reflex behavior (cough and swallow); and speech intelligibility.
Kannada articulation test. This test assesses the articulatory abilities of an individual on the task of production of words containing all the phonemes of the Kannada language.
Stuttering severity index. This test assesses the speech fluency of individuals.
Voice. Subjective analysis of the following parameters was done:
• pitch/loudness/quality • maximum phonation duration (MPD; 3 trials of vowels /a/, /i/, and /u/) • s/z ratio (ratio of phonation durations of /s/ and /z/)
The data were used to arrive at a profile of communication disturbances in HIV-1 infected individuals included in the study. These data were analyzed in comparison with the existing norms.
Results
The results of the communication profile in HIVinfected individuals are as detailed below. As can be seen in Table 2 , none of the participants had difficulty in any of the parameters tested in WAB. The aphasia quotient was calculated for all individuals, which yielded scores in the normal language ability range.
From Table 3 , it can be observed that 3 of the participants did not demonstrate any difficulty in the parameters tested in FDA. Reflex parameter was affected only in 1 participant (choking sensation for liquids). Respiration parameters were affected in 2 participants (poor counting per breath; shallow breathing), retraction of lips was affected in 1 participant, elevation of tongue was affected in 4 of the participants, laryngeal parameter was affected in 2 participants, and intelligibility parameter was mildly affected in 1 participant. From Table 4 , it can be seen that the parameters of articulation and speech fluency were not affected in any of the participants. Table 5 shows that perceptually none of the participants showed abnormalities of pitch. In the loudness parameter, 4 participants had lowered intensities while speaking (soft voice). Quality parameter was affected in 3 participants; 2 participants had mild harsh voices, and 1 had a mild breathy voice. Two of the participants had reduced MPDs.
Discussion
The results of the study reveal variations in the communication profiles of all the participants. None of the participants were found to have problems in the language parameters tested in WAB, in spite of a few participants having histories of diseases such as meningitis, seizures, and so on. It was reported in Larsen 2 that there are significant language difficulties secondary to CNS infections in HIV-infected individuals. But the infected individuals in this study did not demonstrate any such difficulties.
Many participants demonstrated difficulties in oral motor functioning. Restricted tongue movements, tongue tremors, and dyskinetic movements of lips were observed in a few of the participants. These are usually considered indicators of lesions to subcortical regions. Studies have shown the presence of dysarthria One participant demonstrated difficulty in swallowing. Weak swallow reflex was observed in FDA. This participant also reported a choking sensation while taking liquids. This is in agreement with studies that have reported dysphagia in individuals with HIV. 2 None of the participants revealed difficulties in articulation, including those in whom restricted tongue movements and dyskinetic movement of lips were seen. Significant errors in articulation among infected individuals were not seen in other studies also. 2 Interestingly, none of the participants demonstrated difficulties with speech fluency.
Vocal parameters of loudness, MPD, and quality were affected in a few participants. Voice disorders P1  19  200  100  100  60  P2  20  200  100  100  60  P3  20  200  100  100  60  P4  20  200  100  100  60  P5  20  200  100  100  60  P6  20  200  100  100  60  P7  20  200  100  100  60  P8 20 200 100 100 60 P1  ND  OD  OD  ND  ND  SD  SD  OD  P2  ND  ND  ND  ND  ND  ND  ND  ND  P3  ND  ND  ND  ND  ND  ND  ND  ND  P4  OD  OD  ND  ND  ND  OD  ND  ND  P5  ND  ND  ND  ND  ND  ND  OD  ND  P6  ND  ND  ND  ND  ND  ND  ND  ND  P7  ND  ND  ND  ND  ND  ND  OD  ND  P8  ND  ND  ND  ND  ND  ND  OD  ND Abbreviations: ND, no difficulty; OD, occasional difficulty; SD, severe difficulty. P1  ND  ND  ND  ND  ND  ND  P2  ND  ND  ND  ND  ND  ND  P3  ND  ND  ND  ND  ND  ND  P4  ND  ND  ND  ND  ND  ND  P5  ND  ND  ND  ND  ND  ND  P6  ND  ND  ND  ND  ND  ND  P7  ND  ND  ND  ND  ND  ND  P8  ND  ND  ND  ND  ND  ND Abbreviations: ND, no difficulty.
in individuals with HIV was reported in Larsen, 2 but the nature of deviant vocal parameters was not explored in that study. Loudness and MPD parameters are reflective of the functioning of the respiratory system. Harshness and breathiness, the parameters of abnormal quality seen in the participants, reflect the vibratory patterns of the vocal folds. 5 This is evidence that voice disorders result from disturbances in the respiratory and phonatory systems among infected individuals. Going by these results, there seems to be no specific pattern of errors demonstrated by individuals with HIV-1 infection. Because this is a preliminary study, it is too early to conclude on a correlation between the communication deviancies and the medical conditions, treatment, and stages of infection leading to CNS/peripheral nervous system lesions. But the trends shown even in this small number of participants confirm the presence of speech and swallowing problems even at the early stages of the disease. This justifies the need for further research, which should include more HIV-1 infected individuals, to develop a good database to equip speech language pathologists with the profiles of individuals afflicted with the disease. This can help build up strategies of assessment and management to aid in preventing the disease from resulting in a severe communication disability.
Conclusion
Human life is as rich and varied as it is because of our ability to communicate with each other. An individual whose communicative ability is hampered is socially and emotionally isolated. HIV infection is one disease that can cause communication impairments in humans. An attempt was made in this study to profile such disorders seen in HIV-infected individuals. Language, articulation, fluency, voice, and swallowing abilities were tapped using standardized procedures and tests. From the results it can be observed that problems of oral motor functioning, voice disorders, and dysphagia are seen in HIVinfected individuals. Interestingly, they are found to retain normal language, articulation, and fluency abilities. However, it should be remembered that this conclusion is drawn from studying a small number of HIV-infected participants, which is a limitation of this study. Abbreviations: s/z ratio, ratio of phonation durations of /s/ and /z/; MPD, maximum phonation duration.
